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A CASE REPORT STUDY: 
 
THE SURGICAL AND ESTHETIC BENEFITS 
 
OF PRESURGICAL NASOALVEOLAR MOLDING 
 
AMANDA MARGARET ALON 
 
ABSTRACT 
 
 Orofacial clefts are extremely common birth defects. Orofacial clefts affect a 
multitude of different areas including feeding, speech, proper tooth development, as well 
as personality. There are many causes associated with the many different presentations of 
the birth defect. There have been a multitude of different surgical procedures over time 
that have dealt with the complications associated with repairing the various clefts. There 
is no current accepted standard for orofacial cleft repair. In more recent times the focus of 
the various orofacial clefts procedures have gone from a major procedure where survival 
was the objective to a more streamline procedure with a man goal of restoring normal 
human anatomy. Presurgical nasoalveolar molding (PNAM) is more recent procedure 
that takes advantage of the malleability and rapid growth of facial tissue during the first 
months of life. This procedure uses a custom acrylic plate that brings the right and left 
halves of the cleft closer together. This procedure is currently not accepted by all because 
the long-term effects are unclear.  
The aim of this study is to point out the short term successes of the PNAM 
procedure, compare our results to current published studies, and suggest further study that 
should be completed. A case report was completed on the first five months of treatment 
on a bilateral cleft lip/ cleft palate case. The case report followed the patient from birth 
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through the first cleft lip closure surgery. The notes taken at weekly appliance adjustment 
appointments will be reviewed for information on progress as well as behavior and parent 
involvement. Pictures were also reviewed in order to review progress as well as surgical 
procedure. After review of the appointment notes and various pictures from throughout 
the process it was deemed that this PNAM procedure was a success.  It was found that 
there was an overall increase in symmetry in facial structure as well and an increase in 
facial tissue. After reviewing pictures of the surgical procedure it can be concluded that 
the overall process was made easier by the PNAM procedure. It is concluded that the 
PNAM procedure is extremely successful in the short term but in order to receive more 
concrete results more cases must be reviewed with future follow-ups in order to see 
consistent long-term results.   
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Table 1- Adjusted National Prevalence Estimates and Estimated Number of Births 
Affected in the United States, 2004- 2006. This table represents the prevalence of the 
major birth defects in the United States from the years 2004–2006. Of particular 
importance for this study are the orofacial defects that are depicted as the second most 
common birth defect for this time period. (Figure taken from Cantfield et al., 2006).  
INTRODUCTION 
Prevalence of Orofacial Clefts 
Orofacial clefts are extremely common craniofacial birth defects. It is said that 1:700 
births result in some type of orofacial cleft worldwide (Brito et al. 2012). According to  
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the research conducted by Cantfield et al. nearly 6,800 infants are born with an orofacial 
cleft each year in the United States alone (2006). Parker et al. found that nationwide there 
is a 6.35% incidence of a cleft palate and a 10.63% incidence of a cleft lip without a cleft 
palate (2010). This study shows that the cleft lip comes in a close second only to 
Downs’s Syndrome (13.56% incidence), with the cleft palate falling in third (Table 1) 
(Cantfield et al., 2006). These numbers may not seem that high but when considering the 
fact that birth defects affect a total of 3% of total live births and are also the leading cause 
in infant mortality it is evident that birth defects and more specifically orofacial clefts 
should be at the forefront of study (Cantfield et al. 2006). 
  In the United States the incidence of orofacial clefts also varies greatly in terms of 
race (Fraser and Calnan, 1960). Orofacial clefts arise with the highest prevalence in the 
non- Hispanic white ethnic group and with the least prevalence in the non- Hispanic 
black ethnic group (Table 2) (Cantfield et al. 2006). These trends become important when 
thinking about possible avenues for prevention of the certain birth defect. The high 
Table 2- An In-depth View on the Statistics Behind the Orofacial Cleft. This table 
shows the cultural breakdown of the prevalence of orofacial clefts for the years 2004–
2006 in the United States. From this figure it is apparent that the Non- Hispanic white 
group makes up the majority of orofacial cleft cases, which is of particular importance 
when thinking about prevention. (Figure adapted from Cantfield et al., 2006).  
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prevalence and many different aspects affected by orofacial clefts demonstrate the 
importance of studies involving this defect.  
Orofacial cleft studies are also extremely important because of the many aspects they 
affect. The defects that are associated with the cleft include impairment in speech 
development, teeth, and feeding capabilities (Singh et al., 2013). The orofacial cleft 
condition can range from a barely visible anomaly in the mouth to full bilateral openings. 
If a cleft does not affect the palate of the mouth then it is considered simply a cleft lip.  
Normal Lip Anatomy 
The lip is composed of both skin and mucosa. The upper lip runs from the 
subnasale to the vermillion boarder. The cutaneous portion contains hair, sebaceous 
glands, and eccrine glands (Byrne and Hilger, 2004). The vermillion is recognized as the 
discolored area on the lip. This area contains both wet and dry portions. This area has the 
discoloration because of the lack of keratin and the extreme vascularization that is there.  
Surrounding the entire oral cavity is a muscle known as the orbicularis oris 
(Byrne and Hilger, 2004). The orbicularis oris is a circular muscle, which is largely 
responsible for the functions of the lips. This muscle is innervated by the facial nerve. 
The upper lip is usually separated into three sections (Byrne and Hilger, 2004). One 
section is the central philtrum and the other two are the two lateral subunits (Byrne and 
Hilger, 2004). The cupids bow is one of the most characteristic features of the upper lip. 
When speaking in terms of “normal” anatomy the upper lip usually projects more that the 
lower lip.  
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Physiologically speaking the lips serve as a sphincter for the upper body. The 
lower lip is relatively immobile whereas the upper lip is its mobile counterpart. An 
additional physiological feature that the lips have in humans is the generation of 
expression (Dong et al., 1999). 
From this brief description of the normal lip anatomy it can be seen that 
deformities in this area can affect a wide range of areas. These areas range from concrete 
examples such as proper eating to more abstract areas such as personality.   
Orofacial Cleft Anatomy 
The cleft lip can be the complete or incomplete. An incomplete cleft only rises a 
short distance. A complete cleft will reach to the nose. The cleft lip can also be unilateral, 
only affecting one side or bilateral affecting both sides. The cleft palate is a condition in 
which the plates that form the hard palate of the mouth do not properly fuse during 
gestation. The cleft palate can also occur as an incomplete or complete cleft. An 
incomplete cleft occurs as a hole usually seen in the soft palate. A complete cleft is one 
that runs the length of the mouth and most often involves a cleft lip  
Unilateral Clefts 
In a simple unilateral cleft the alveolar ridge is intact (Figure 1A) (Stoll et al., 
2004). The height of the lip in this instance is somewhat effected. The lip appears 
furrowed (Tse, 2012). This furrow may or may not be obvious. In the complete cleft lip 
without the cleft palate, the lip and the alveolar ridge are affected (Figure 1A) (Stoll et 
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al., 2004). This type of cleft only extends as far as the anterior palatine foramen. In the 
simple cleft palate form, the velum or the soft palate is affected by the defect.  
Muscle insertion is also affected by the presence of the unilateral cleft. The 
disruption of the normal insertion of the orbicularis oris muscle leads to insertion into the 
nasal floor (Tse, 2012). This results in some of the nasal deformities associated with the 
unilateral cleft.  
Figure 1- Four Representations of Orofacial Cleft Types. Figure 1A represents a 
unilateral cleft lip. 1B represents a unilateral cleft lip with cleft palate. 1C represents a 
bilateral cleft lip with cleft palate. 1D represents a cleft palate only.  
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In the complete cleft palate form both the hard and soft palates are divided by the 
defect (Figure 1B) (Stoll et al., 2004). These types of clefts can be placed into two 
different categories. The cleft is classified as unilateral if the vomer is attached to one of 
the palatal shelves. When the vomer is totally exposed the cleft is then classified as 
bilateral.  
Bilateral Clefts  
 The bilateral cleft involves the columella, nostrils, nasal tip, and the lower lateral 
cartilages (Singh and Nandidi, 2009). In bilateral cases the columella presents short, the 
nasal tip is flat and broad (Figure 1C) (Stoll et al., 2004). The nostrils also present as 
horizontally orientated as opposed to the usual vertical orientation and the nasal floor is 
absent. The orbicularis oris muscle insertion is also affected by the tissue deficiency.  
Cleft Palate   
 A much less common presentation of the orofacial cleft is the cleft palate without 
the presence of the cleft lip (Brito et al., 2012). This presentation will not be examined in 
depth for the purposes of this study (Figure 1D) (Stoll et al., 2004).    
Causes of Orofacial Clefts      
 In the early embryo the face and head develop from neutral crest cells and para- 
notochordal mesoderm (Riis et al., 2014). The neural crest cells then undergo a migration 
process. The cells will migrate to the areas known as: the frontonasal field, the maxillary 
field, palatal filed, and the mandibular field (Riis et al., 2014). Under normal conditions 
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during fetal development the borderlines between these zones meet. Under compromised 
circumstances the zones do not meet and the clefts begin to appear. The study conducted 
by Riis et al. showed that various dental patterns seen in adults trace directly back to 
these developmental processes (2013).   
A cleft of any kind arises when the tissue that forms the face fails to fuse during 
gestation. The cause of orofacial cleft congenital deformities is not controlled by one 
single factor but rather; these causes seem to be a mix between genetic and environmental 
factors (Fraser, 1960).  Those factors include but are not limited to single gene mutations, 
chromosomopathies, and exposure to teratogens. Knowing the causes of these 
craniofacial defects can lead to proper genetic treatment and better treatment 
management for patients in the future. The orofacial cleft abnormality is directly caused 
by a failure of fusion of the palatal shelves between the fourth and twelfth weeks of 
embryogenesis (Brito et al., 2012). Specifically, the cleft lip forms between the fourth 
and seventh weeks of pregnancy and the cleft palate forms between the sixth and ninth 
weeks of pregnancy (Riis et al., 2014). A series of complex molecular and cellular 
pathways leads to this failure of fusion. By studying and learning about these specific 
pathways we can gain a deeper understanding for future treatment and possible 
prevention. The first trimester of pregnancy is an extremely susceptible time during fetal 
development. During this time exposure to factors such as alcohol, tobacco, and specific 
chemicals such as retinoic acid and other folate antagonists can lead to the deformity 
(Brito et al., 2012). Other habits such as poor nutrition can also contribute to cleft lip/ 
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cleft palate formation. Lack of foliate, as a result of poor nutrition, in the early months of 
pregnancy is a known contributor to the formation of a cleft.  
 Genetically speaking there is a multitude of syndromes which result in an 
orofacial cleft phenotypic presentation. Children with a family history of a cleft palate are 
more likely to suffer from the deformity. The most common causes were found to be 
single gene mutations as well as chromosomal abnormalities (Brito et al., 2012). Other 
causes found to be linked to orofacial cleft formation were trisomy of chromosomes 13, 
18, and 21 as well as other duplications and deletions (Gabrielli et al., 2009). The latter 
fact adds to the belief that these defects come about from a multitude of factors.  
Some diseases that may result in orofacial clefts, with a high frequency are Van 
der Woude Syndrome, Velocardiofacial Syndrome, and Robin Sequence. Van de Woude 
Syndrome accounts for 2% of total syndromic craniofacial defects (Brito et al., 2012).  
This disease is the result of a single gene mutation as well as other chromosomal 
abnormalities and is autosomal dominant. It presents as cleft lip/ cleft palate or just a cleft 
palate, a fistula of the lower lip, and hypodontia. The molecular cause of this disease was 
found to be missense and nonsense mutations in interferon regulatory factor 6 (IRF6) 
(Kondo et al., 2002). These mutations lead to a loss of function of the protein, which is 
encoded by the gene. IRF6 seems to play an important role in craniofacial development 
as well as in wound healing thus this loss of function not only affects patients by 
deformity but also by affecting the outcome of surgery.  
The next disease that will be discussed is Velocardiofacial Syndrome. This 
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autosomal dominant disease is characterized by cardiac anomalies, learning disabilities, 
and facial abnormalities. The cause of these abnormalities is a deletion at 22q11.2 (Brito 
et al., 2012). If two or more of the symptoms mentioned before are present then genetic 
testing is suggested for the 22q11.2 deletion.  
In the Robin Sequence disease respiratory disease is detected as well as a cleft lip 
with or without a cleft palate. This disease is caused by extrauteral stress and possibly 
placement of the tongue in between the two halves of the cleft, which physically prevents 
the shelf closure. This specific disease usually occurs as a unique case, independent of 
family genetics (Brito et al., 2012).     
Cleft lip/ cleft palate cases that are not associated with syndromes show huge 
variety in presentation. These different presentations are outlined in the anatomy section 
of this paper. The potential causes of these various deformities are multifactorial in 
origin. Genes that fit certain criteria are studied in order to gain a deeper understanding of 
the origins of orofacial clefts. These criteria, as outlined by Brito et al., are (1) the genes’ 
specific roles in embryogenesis (2) the genes’ roles in the metabolism of environmental 
factors (3) from the study of previous patient chromosomal abnormalities and (4) from 
their role in various disease cases (2012). Based on these guidelines the study field can be 
narrowed.  
Using the previously mentioned guidelines Zucchero et al. reproducibly pinned 
IRF6, one of the causative factors of orofacial clefts in Van der Woude syndrome as 
linked to non-syndromic orofacial clefts (2004). Many other genes have been found to be 
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connected to the formation of orofacial clefts but few studies have enough reproducibility 
in order to be deemed credible. Advances in certain technologies such as high- 
throughput sequencing have opened up doors for the study of the genes associated with 
the formation of orofacial clefts. 
As in all the cases previously mentioned, the non- syndromic cleft palate only a 
multitude of genes are associated with the deformity. Many genes such as Fas- associated 
factor- 1- gene (FAF1) and MSX1 have been found to be probable causes of the cleft 
palate but there is a lack in reproducibility of these studies (Brito et al., 2012).  
Studying other pathways such as the TGF- β pathway in development will prove 
to be useful in the future. Stoll et al. found some key differences in the presence of the 
levels of the TGF- β gene in cleft patients versus healthy patients (2004). These 
differences suggest that TGF- β, a key player in development, may have a role in the 
formation of the various types of orofacial clefts.   
Understanding the origins of these various deformities is essential to proper 
treatment in the future. The formation of orofacial clefts is an extremely complex 
process. By building on what is known and developing appropriate treatment plans, 
treatment and prevention of these and associated deformities will advance greatly in the 
future.  
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Surgical Repair of Unilateral  
The treatment of the cleft lip dates back to the 4th century AC (Bill et al., 2006). 
This documented treatment was done in China on an 18-year old male. Later 
documentation of similar procedures exists from the 14th century and later on with 
changes from the 19th century (Bill et al., 2006). Until this time it was apparent that 
children and adults alike had to undergo the lip closure procedure under full 
consciousness (Mildenberger and Roewer, 1999).  With the advent of anesthesia, proper 
tools and lighting the process of surgical repair turned from a test of survival to a test of 
the different techniques (Holdsworth, 1954). The 19th century also provided a great 
milestone period for cleft palate repair with the advent of geometrically oriented surgical 
procedures developed by Werner Hagedorn in 1884 (Bill et al., 2006).  
There are many approaches to unilateral cleft lip repair. One common theme 
found in all techniques in the integration between the surgeon’s experience and 
technique, timing of the repair, and recognition of a team approach (Salyer et al., 2005). 
Each approach should also take care to produce a balanced lip, allow for future 
adjustments as well as create a favorable scar pattern (Tse, 2012). The principles 
developed by Hagedorn were further developed by later surgeons.  Figure 2 shows a 
graphic representation of some modern cleft lip repair designs.  The LeMesurier 
approach, developed in the late 40s is depicted in Figure 2A (Tse, 2012). The black lines 
in the graphic represent incision and connection lines. The LeMesurier approach has the 
goal of lengthen the lip (Tse, 2012). Figure 2B represents the Tennison- Randall 
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Figure 2- Picture representation of the different surgical procedures associated 
with unilateral cleft repair. This figure shows the various cuts and reattachment sites. 
These process show the advancement over the ages that has brought us to where we are 
today in cleft lip repair. (Figure taken from Tse, 2012)  
approach developed the 50s. This procedure builds on the previous LeMesurier approach 
and relies strongly upon geometric design rather than surgeon experience and proves to 
be useful when dealing with wide clefts (Tse, 2012). Also developed in the 50s was the 
Millard approach (Figure 2C). This procedure emphasizes saving tissue as well as placing 
the scars along anatomic boarders (Tse, 2012). Some more recent adjustments were 
added such as the Mohler Modification (Figure 2D) in order to reduce scarring. A 
recently popular procedure, the Fisher Approach (Figure 2E) is an intricate design with 
requires the use of 25 anatomical points (Tse, 2012). This approach requires extensive 
planning but does not rely on the surgeons experience and can be applied to many 
different cleft types and therefore is favored.      
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The timing of the surgery is usually placed around the 4th or 5th month of life, 
although there is no generally accepted time (Bill et al., 2006). As stated before it is 
extremely important that a team approach be taken. The previously mentioned techniques 
are highly sensitive to surgeon experience and cleft severity, therefore one standard that 
can be counted on is the cooperation among cleft treatment team members.   
 
 
 
 
 
 
 
 
 
 
   
Figure 3- Bardach’s Technique for Bilateral Cleft Lip Repair. This figure 
represents the surgical technique proposed by Bardach (Figure taken from Singh and 
Nandini, 2009).  
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Bilateral cleft palate and cleft lip repair presents an extremely challenging case to 
surgeons for repair. This deformity has a wide range of variation and severity. The main 
goals of surgical repair include 1) proper orbicularis oris muscle repair, 2) a symmetric 
Cupid’s bow with full tubercle, 3) balance upper lip without horizontal tightness, 4) nasal 
alar symmetry and tip support, and 5) minimal secondary deformities (Khosla et al., 
2012). In most cases it is pivotal that the repair be done in a single process. Secondary  
Figure 4- Slayer’s Technique for Bilateral Repair. This figure depicts Slayer’s 
technique for saving excess skin for the columella repair (Figure taken from Singh 
and Nandini, 2009).  
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revisions prove to both a challenge and danger to surgeons and patients alike. These 
secondary revisions hold certain risks such as increased scarring, possible muscle 
denervation, and abnormal blood supply (Khosla et al., 2012). There is no one standard 
accepted for the repair of the bilateral cleft. Timing of the surgery varies with surgeon 
opinion. Usually at six to eight months of age the primary lip repair is performed. At this 
time the surgeon performs a limited nasal repair and narrows the alar base (Singh and 
Figure 5- Mulliken’s Technique for Bilateral Cleft Lip Repair. This figure 
depicts the single step nasolabial repair technique proposed by Mulliken (Figure 
taken from Singh and Nandini, 2009).  
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Nandini, 2009). The final soft tissue revision timing depends on the surgeon’s preference. 
Some surgeons prefer to do this revision at one year of age while others prefer to wait 
until four to seven years of age (Singh and Nadini, 2009). In Bardach’s technique, as 
shown in Figure 3, procedures take place at six to eight weeks of age (Singh and Nandini, 
2009). Primary repair is as stated before. The second stage involves lengthening of the 
columella and modification of the lower cartilages (Singh and Nadini, 2009). Using 
Salyer’s technique (Figure 4) during the lip repair, in addition to the corrections 
previously mentioned, skin is saved in the floor of the nose for the reconstruction of the 
columella (Singh and Nandini, 2009).  Mulliken suggests doing all repairs in one stage, 
shown in Figure 5 (Singh and Nandini, 2009). This procedure is completed around three 
to five months of age.   
It is clear from this short review of these three techniques that much variation in 
surgical repair exists.  The bilateral cleft is one of the most challenging defects presented 
to the craniofacial surgeon (Khosla et al., 2012). There is no particular standard of care 
and many advances have been made. Future advances in surgical technique as well as 
knowledge of the science are expected. 
Presurgical Nasoalveolar Molding  
 In early life facial tissues are extremely malleable and grow quickly (Singh et al., 
2013). In recent times members of the cleft palate team have taken advantage of this fact 
and developed processes that use the natural progression of tissue growth in order to 
facilitate the process of reconstruction. Presurgical nasoalveolar molding (PNAM) is one 
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of the processes that has been developed. This process prepares the patient’s face for a 
proper reconstruction. In short term, this process is seen to increase tissue and reduce the 
need for additional bone grafting, long-term effects are still unclear (Tse, 2012). The 
overall objective is to reduce the severity of the cleft that is presented (Grayson and 
Maull, 2005). Additional objectives of PNAM are active molding and repositioning of the 
deformed nasal cavity and alveolar process as well as lengthening of the deficient 
columella. In order to achieve these goals an oral acrylic molding plate is used. There are 
nasal stints attached to the extra- oral parts of this molding plate. Device specifics and 
treatment plan vary from case to case.  
 In the unilateral cleft the goals of treatment are to align and approximate the 
intraoral alveolar segments, correct the malposition of the nasal cartilages, nasal tip, and 
the alar base on the affected side. Through this process the position of the philtrum and 
the columella are also corrected (Grayson et al., 1999).  
 One to two weeks post birth the infant is evaluated. At this time an impression is 
made in a hospital-like setting. This procedure takes place in a hospital setting due to 
safety concerns. The infant is kept awake through this procedure. The impression is taken 
in an upside down position to keep the airway free. All necessary staff is present in case 
there is an unexpected airway blockage during the process of taking the impression. The 
device is then based on this first impression. It is fabricated using a clear acrylic resin, is 
polished for any rough spots, and then inserted into the oral cavity. A hole is also placed 
in the roof of device to ensure there will be no airway blockage while the device is in use. 
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The plate is secured though the use of surgical tapes, which are applied from the cheeks 
to the external oral extension. After initial placement the plate is modified weekly in 
order to gradually reduce the size of the cleft. Parents are instructed to keep the plate in 
the child’s month as much as possible and to only remove for cleaning purposes, at least 
once a day (Grayson and Maull, 2005). This modification is completed by selective 
removal and addition.  Acrylic is removed from the region where the alveolar bone 
should move to and soft denture liner is added where bone should be reduced.  
 In order for nasal molding to begin, when the cleft has been reduced to 5mm the 
nasal stints may be added (Grayson and Maull, 2005). These nasal stints extend from the 
extra- oral projections. These stints have soft denture on the tips to ensure tissue is safe. If 
all progresses appropriately there should be a resemblance of normal shape over time and 
all tissue should be aligned to facilitate the surgical procedure.  
 There are many advantages associated with this procedure. These advantages 
include a normal position prior to any surgical procedures. This aids the surgeon in 
correcting the associated deformities and also reduces the amount of scarring present. 
This procedure also creates a more midline orientation, a reduction in future soft tissue 
revisions as well as a reduced need for alveolar bone grafting (Grayson et al., 1999). The 
device also proves to aid the parents in feeding the child because it aids in the suction 
process.   
 In the bilateral cleft the objective are to lengthen the columella, reposition the 
apex of the alar cartilages toward the tip, and align the alveolar segments and premaxilla 
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in order to form a normal arch (Grayson et al., 1999). This process also involves nasal 
stints that are used to stretch the nasal lining.  
 The initial process of the bilateral cleft palate repair is similar to the unilateral 
repair. The child is taken in for assessment one to two weeks post birth. At this time an 
impression of the cleft is taken under hospital-like conditions. The first stage in bilateral 
cleft palate repair is the correction of the protruding premaxilla (Grayson et al., 1999). 
Weekly adjustments are done in order to ensure that the premaxilla is repositioned to the 
appropriate position.  
Once the first stage goal is reached the cleft palate team begins second stage 
repair. In second stage repair the nasal stints are built up off of the existing extra- oral 
acrylic pieces. These nasal stints provide support to the nasal tip and create expansive 
forces for proper formation of the columella and nasal lining. The nasal stints are bifid in 
design with the superior lobe entering the nasal cavity and the inferior pressing up against 
the exterior. Orthodontic elastics are placed across the ends of the two stints. This band 
provides force and depression for lengthening. The columella can be lengthened to 4-7 
mm (Grayson et al., 1999). This provides extra tissue for the surgeon to work with. 
This process reduces scarring overall and aids in restoring normal human 
anatomy. This process is associated with minor complications. These complications 
include the wearing away of soft tissue from the device. Pressure from the device may 
also result in ectopic tooth bud appearance;  if this occurs then the tooth bud is simply 
removed. PNAM is a process that takes a lot of dedication on the part of the team as well 
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as on the parents. Weekly appointments and home care must be kept up with in order for 
treatment to be successful. 
Case 
We conducted a case report study on the process of presurgical nasoalveolar 
molding. This is an acrylic molding device used to bring the left half and the right half of 
a cleft palate closer together. On August 4th, 2013 a newborn male presented in the Tufts 
University School of Dental Medicine Pediatric clinic to undergo PNAM treatment. The 
patient came in once a week to undergo nasoalveolar molding. We retrospectively 
observed this treatment and wrote this case report. The report followed the initial stages 
of treatment and covered the aftermath of the patient’s cleft palate surgery. With this 
report, we hope to show that the usage of the presurgical nasoalveolar molding technique 
in the months before surgery helps to ease the process for surgeons and assists in the 
esthetic outcomes of the procedure. We reviewed medical records for the patient in the 
weeks/months before surgery to prove how effective/not effective the treatment was 
week to week in a real-world situation. 
OBJECTIVES 
 From the study of orofacial clefts it is clear that it is an extremely common birth 
defect. This birth defect not only affects children in their early years in life but also later 
in life. This birth defect carries a lot of weight with it that includes both physical and 
emotional consequences. Many advances over the years have made this condition 
completely treatable. In more recent times the goals of the surgery have gone from 
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survival to now restoring normal human anatomy.  
 The goal of the current study is to view the beneficial effects of a current 
procedure that claims to best restore normal human anatomy. This procedure is known as 
presurgical nasoalveolar molding. Specifically we will focus on: 
1. Evaluating the six-month post birth/ pre-surgery period as this is when the 
treatment is completed.  
2.  Established current protocol for treating orofacial cleft patients.  
3. Analysis and comparison of other studies done on the treatment of orofacial cleft 
patients.  
We hope that this study will highlight the benefits of presurgical nasoalveolar 
molding. This study will provide useful data going fourth for researchers, parents, and 
patients alike. These results could help further efforts in the treatment of orofacial clefts 
and the effort to restore normal human anatomy to many.  
MATERIALS AND METHODS 
 Protocol and procedures were first reviewed by the IRB office at Boston Medical 
Center. This office deemed the study exempt and deferred review to the Tufts University 
IRB office. The Tufts University IRB came to the conclusion that the study did not need 
IRB review and referred it to the privacy officer at the Tufts University School of Dental 
Medicine. The study was approved by the privacy officer to begin.  
The axiUm software was used to conduct a brief history review of the patient. The 
review covered the integral parts of treatment leading up to the patient’s surgery and was 
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Figure 6- Frontwards facing picture of new born- bilateral cleft palate case. This 
picture provides as a comparison base for further pictures. Picture taken on 8/7/2013.  
useful for observation of behavior. Pictures from each week of treatment as well as notes 
were received from the treating dentists.   
The parents prove to be an integral member of the cleft palate team. In order to 
capture this importance notes on the weekly meetings with parents were reviewed. 
A short literature review of previous cases and methods was done in order to have a 
comparison base. The literature review was conducted using search engines such as 
PubMed, Google Scholar, and the Boston University Libraries website. 
RESULTS 
 On August 7th, 2013 a male was born with a bilateral cleft palate (Figure 6, Figure 
7, Figure 8). One-week post birth the impression for NAM appliance was taken at the Ear 
Nose and Throat Clinic (ENT) at Tufts Medical Center (Figure 9, Figure 10). 
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Figure 7- Picture of the cleft. This picture was taken from under the chin. Picture 
was taken on 8/7/2013. This picture provides a view of the cleft.  
Figure 8- Front view of the cleft. This picture provides a front open view of the 
cleft. This picture provides a view of the asymmetry of the nose. Picture taken on 
8/7/2013.  
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Figure 9- Molding for the NAM appliance. Here attending physicians are 
taking the mold that will serve as the template for the NAM appliance. Picture 
was taken 8/14/2013. 
Figure 10- The Mold taken of the patients cleft. This picture represents 
the finished product of the mold taken in Figure 9. This will be used to 
make the acrylic appliance  
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 On August 21st, 2013 the two-week-old male presented at the Tufts University 
School of Dental Medicine Pediatric Clinic for delivery of the NAM appliance (Figure 
11, Figure 12). The patient tolerated procedures well and was able to feed successfully 
(Figure 13). At- home care instruction was reviewed with the patient’s parents. Patient 
was also diagnosed with oral thrush. Doctor prescribed topical nystatin.   
 On August 28th, 2013 the three-week-old male presented for the first adjustment 
of the NAM appliance. Hard acrylic was removed on the greater segment and soft acrylic 
was added. Patient tolerated procedures well and was able to feed successfully after 
placement of appliance. Lip tape was added this. At-home procedures such as lip taping 
Figure 11- View of the cleft on day of delivery. This picture shows the cleft on day 
of delivery. For comparison base. Picture taken on 8/21/2013 
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were demonstrated to the parents. With at-home care and prescription the oral thrush 
cleared up. 
 
  
 
 
 
Figure 12- The finished NAM appliance. This is a picture of the finished acrylic 
appliance that will be used on the patient. Picture taken on 8/21/2013.  
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Visits from August 28th- September 11th, 2013 went as planned. Patient tolerated 
all adjustments well and notable progression was observed.  
 On September 18th, 2013 the six week old male presented in the clinic for 
adjustment of the NAM appliance. Appliance was adjusted by removing hard acrylic 
from the greater segment and adding soft acrylic. Cheek irritations were observed (Figure 
14). In order to reduce the amount of irritation base tapes were used, to allow for the 
tissue to breath (Figure 15, Figure 16).  Patient tolerated all procedures well and feeding 
was successful. At-home care instructions were reviewed with the parents with tighter 
taping advised on the right side.  
Figure 13- Patient with NAM device in place. This figure shows the patient 
with device in place. Picture taken on 8/21/2013.   
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Figure 14- Profile view of cleft patient. This profile view shows the cheek 
irritation detail as well as provides a base for comparison for later weeks. Picture 
taken on 9/18/2013.  
Figure 15- A view from under the chin of patient. Of particular importance in this 
picture is the placement of the base tapes to reduce irritation. Picture taken on 
9/18/2013.  
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On September 25th, 2013 a seven-week-old male presented for adjustment of the 
NAM appliance. Appliance was adjusted by removing hard acrylic from the greater 
segment and adding soft acrylic. Cheek irritations were observed. They showed 
improvement over the week. In order to reduce the amount of irritation base tapes were 
used, to allow for the tissue to breath. At-home care was reviewed and continued tighter 
taping on the right side was advised.  
 Visits from September 25th – December 18th, 2013 went according to protocol.  
 On December 18th, a nineteen week old male presented in the clinic for appliance 
adjustments. Appliance was adjusted by removing hard acrylic from the greater segment 
Figure 16- A view from under the chin of the patient. This picture shows a 
more detailed view of the bas e tapes used to reduce irritation. Picture taken 
9/18/2013. 
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and adding soft acrylic. Cheek irritations were reported as stable with the base tapes. 
Nasal stints were added to being the process of active molding.  
 On December 27th, 2013 a twenty-week-old male presents in clinic for appliance 
adjustments. Appliance was adjusted by removing hard acrylic from the greater segment 
and adding soft acrylic. Patient was diagnosed with a viral infection with upper 
respiratory involvement. Patient was prescribed albuterol treatment every 4 to 6 hours. 
Patient tolerated procedures well. At-home care instructions were given to parents.  
 On January 8th, 2014 five month old male presented for final NAM appointment. 
All appliance materials and tapes were removed and final photos taken (Figure 17, Figure 
18). Cheek irritations were reported as stable. Symptoms of viral infection improved with 
prescribed treatment. PNAM treatment was deemed successful due to good symmetry 
and final cleft measurement of approximately 4mm. Home care instructions were 
reviewed with parents. Closure surgery is scheduled for next week; follow up with patient 
a few months prior to surgery.  
 On January 16th, 2014 twenty three month old patient presented at Tufts Medical 
Center for lip closure surgery. Procedure went well and as expected, patient tolerated all 
procedures well (Figure 17, Figure 20, Figure 21, Figure 22, Figure 23, Figure 24, Figure 
25, Figure 26, Figure 27).   
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Figure 17- Patient with NAM appliance intact, with nasal stints. This picture 
shows patient right before device was removed. Picture taken 1/8/2014.  
Figure 18- Patient after NAM appliance was removed. This picture shows the final 
results of the process of PNAM. Note the symmetry of the patients face and nasal 
correction. This case was considered a success based on these results. Picture taken 
1/8/2014.  
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Figure 19- Patient intubated pre surgery, profile view. This picture was taken right 
before surgery began. It serves as a good comparison base for the post- surgery profile 
view picture. Taken on 1/16/2014. 
 
 
Figure 20- Pre surgery picture of the cleft. In this picture the surgeon s holding the 
ends of the cleft up to show the amount of closure that has occurred. Picture taken on 
1/16/2014.  
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Figure 21- Pre surgery surgical markings. Just as is the earlier figures (Figures 2- 5) 
the surgeon makes the surgical makings where he will cut and replace. Picture taken on 
1/16/2014.  
 
Figure 22- Surgery technique. This figure depicts the surgeon pulling down the lining 
of the nostrils for proper anatomy and placement. Picture taken on 1/16/2014.  
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Figure 23- Surgical technique. This picture shows the surgeon closing the cleft lip. 
Picture taken on 1/16/2014.  
 
 
Figure 24- Post- surgery view. This picture was taken after surgical procedures had 
been completed. Picture taken on 1/16/2014.  
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Figure 25- Front view of the patient post- surgery. From this picture we can see the 
workings of the restoration of normal human anatomy. Surgeon has replace cupids bow 
and nose has good symmetry. From this picture it can be concluded that PNAM was a 
success.   
 
 
Figure 26- Profile view post- surgery. This picture serves as a good comparison base 
with Figure 14.  
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Figure 27- View from the forehead post- surgery. This picture affirms that the nose 
and mid line of the lip have been placed symmetrically.  
 
DISCUSSION 
 Presurgical Nasoalveolar Molding takes advantage of the rapid growth and 
malleability of tissues in early life in order to ease future surgical process (Singh et al., 
2013). This treatment increases tissue and decreases the need for additional bone grafting 
(Tse, 2012). Overall the cleft palate team would like to see an increase in symmetry, an 
increase in tissue, and reduction in the severity of the cleft that is presented (Grayson and 
Maull, 2005). Upon review of the results of this six-month study of the process of PNAM 
it can be concluded that this case meets the objectives and can be deemed a success.  
 Upon comparing Figure 6 with Figure 18 there is notable increase in symmetry. 
Both the right and left nostrils have been pulled over and have a more horizontal 
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orientation rather than a vertical. There is a notable increase in tissue as well as a 
reduction in the severity of the cleft that was originally presented.  
 We would like to point out the importance of the patient’s parents as an integral 
member of the cleft palate team. Dedication to weekly appointments and at home care is 
pivotal with the PNAM treatment (Grayson et al., 2009). We credit the patient’s diligent 
parents with the some of the success of this procedure.   
 Our results from this single case study are in accordance with the study conducted 
by Liou et al. (2007). Liou et al. used a process slightly different from the one used by 
our cleft palate team (2007). Our cleft palate team was trained by Grayson et al. (1993). 
Liou et al. states that they retract the premaxilla and lengthen the columella at the same 
time where as our team retract the premaxilla before lengthening the columella (2007). 
The minor differences can be ignored when viewing the results. Liou et al. found that 
pre- surgical nasoalveolar molding significantly lengthen the columella (2007). These 
results are also in accordance with the study and review conducted by Kirbschus et al. 
(2006).  
 The study conducted by Liou et al. points out possible problems that may present 
in the future (2007). It was found that there is actually some reduction in growth of the 
columella over time. The Liou et al. study was conducted over a three-year period (2007). 
We believe it would be beneficial to follow our case through multiple years as well as 
increase our number of subjects from Tufts Medical Center to see if results would 
correlate.  
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 Patil et al. found that in their five year follow up study that long term esthetic 
benefits can be achieved but agree that more studies need to be conducted in order to 
affirm this statement (2011).We believe that in our particular case the cleft palate team’s 
diligence and the dedication of the parents will lead to successful future outcomes for this 
case.   
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